Introduction
Fermented dairy products are products that can be produced via fermentation of lactose by microorganisms especially by lactic acid bacteria. When examining worldwide, various dairy products which are different in name but similar in content can be found and those products are an important part of human diet (Tamime & Marshall, 1997; Moayednia et al., 1999; Tamime & Robinson, 1999; Nilsson et al., 2006; Hugenholtz, 2013) . Fermented dairy products in question are usually produced by using lactic acid bacteria and yeasts (Ozer & Kirmaci, 2010) . Fermented dairy products that are produced with different fermentation types are shown in Table 1 .
Probiotics are defined as living microorganisms, which when ingested in sufficient amounts, beneficially influence the health of the host by improving the composition of intestinal microflora. In addition to improving gut health, probiotics may play a beneficial role in several medical conditions, including lactose intolerance, cancer, allergies, hepatic disease, Helicobacter pylori infections, urinary tract infections, hyperlipidemia and assimilation of cholesterol (Ejtahed et al., 2011) . Probiotic microorganisms that are known to be beneficial to human health can be ingested through fermented dairy products, enrichment of various foods with these bacteria and consumption of pharmaceutical products that are obtained by using viable cells (lyophiled preparations and tablets). Probiotics are defined as viable microorganisms which can be consumed separately or with foods, which assist dietary and microbial balance by regulating the mucosal and systemical immunity and beneficially affect the consumer's health. A great variety of dairy products contain probiotic bacteria (Ziemer & Gibson, 1998; Moayednia et al., 1999; Salminen et al., 1999; Gibson & Fuller, 2000; Granato et al., 2010; Guldas & Irkin, 2010; Kanmani et al., 2013; Lollo et al., 2013) .
Probiotic foods enhance health after consumption and contains microorganisms which are viable, specific and effective on main systems of nutritional physiology. In Japan, probiotics are consumed as frozen culture tablets whilst in Europe, due to the bias against medication, probiotics are only consumed through the inclusion of probiotics to foods (Vaughan & Mollet, 1999; Shah, 2001; Soccoll et al., 2010) .
Fermented milks have long been used as the main vehicles for probiotic strains. Less frequently, cheeses have been used for incorporation of probiotic microorganisms, but they may offer a number of advantages compared with fermented milks (Gomes et al., 2011; Minervini et al., 2012) . Cheese has higher pH, more solid consistency, and relatively higher fat content compared with fermented milks such as yoghurt (Karimi et al., 2012) .
Selecting probiotic strains for probiotic dairy products
antimicrobial activity f) They have to be safe to consume and show no antibiotic resistance g) They have to be suitable for commercialisation (Radulović et al., 2010; Soccoll et al., 2010; Figueroa-González et al., 2011; Giraffa, 2012; Sharma et al., 2014) . The possible interactions among the probiotic strains selected to manufacture of dairy product should be taken into account to select the best combination(s) and to optimize their technological performance in the process and their survival in the products during cold storaged (Saccaro et al., 2009 : Casarotti et al., 2014 .
Exposure to oxygen may induce a lack of functionality of probiotic dairy products because the anaerobic metabolism of probiotic bacteria compromises during storaged the maintenance of their viability to provide benefits to consumer health. The exposure to oxygen along the refrigerated storaged constitutes a technological challenge with respect to the maintenance of the probiotic dairy products, once a great part of the probiotic microorganisms grow in anaerobic systems.
consumed regularly in a quantity of higher than 100 g per day in other words at least 9 Log cfu per day (Codex, 2003) . The addition of prebiotic sources such as inulin has also been shown to improve the stability and sensory characterization of fermented milk products (Agil et al., 2013) . Also, use of some supplements such as whey and whey protein concentrate has been improved probiotic viability, physico-chemical and sensorial characteristics of probiotic dairy products (Castro et al., 2013a; Castro et al., 2013b) .
Selection criteria in regard to the selection of the appropriate probiotic bacteria and strains are: a) The respective bacteria have to be reported in the literature, b) There should be concrete proofs of their assistance to health c) They have to be able to colonise in gastrointestinal track and have a regulatory role in microbial balance in that area, d) In order to sustain their viability in gastrointestinal conditions, they have to be resistant to low pH values and bile salt e) They have to posess natural antibiotic effect, in order to prevent pathogen growth with their Table 1 . Fermented dairy products, countries and microorganisms based on fermentation types (Yilmaz, 2006 (Parvez et al., 2006; Granato et al., 2010; Casarotti et al., 2014) .
Lactobacillus acidophilus
L. acidophilus is a gram positive, anaerobic or facultative anaerobic, nonmotile, catalase (-), rod-shaped bacteria. It is a homofermentative bacteria which has an optimum growth temperature of 35-38 °C and optimum pH interval of 5,5-6 (Tamime & Marshall, 1997; Ozbas, 2004) It doesn't produce ammonia from arginine but ferments amygdalin, cellobiose, fructose, glucose, galactose, mannose, trehalose, saccharose, esculin and maltose. It doesn't metabolise mannitol (Johnson et al., 1980; Ozbas, 2004) . It was first isolated from children's faeces by Ernst Moro in 1900 and in 1970 it was officially acknowledged as L.acidophilus by Hansen and Mocquat. This term means lactic acid bacteria which can show growth in an acidic enviroment (Rettger et al., 1935; Ozden, 2008) .
L. acidophilus has an antimicrobial effect due to the formation of organic acids (lactic acid, acetic acid, etc.), H 2 O 2 and antibiotic substances (Lactocidin, Acidophilin, Acidolin, Lactocin B). As a result of L. acidophilus's traits, intestinal infections and disesases can be brought under control and negative effects of antibiotic treatment can be eliminated. L. acidophilus is resistant to bile acid and has a strong antibiotic effect on fecal E. coli strains and other intestinal pathogens (Uzun, 2006; Ahmed et al., 2010) .
Due to originating from intestinal microbiota, L. acidophilus is usually isolated from infant's faeces. Studies has shown that ingested L.acidophilus, either through a product or pure culture, can be absorbed in intestines, can adapt and survive in gastric juice for two days and longer in bile secretion and faeces (Kilic, 2008; Ozden, 2008) .
Bifidobacterium ssp.
In 8 th Bergey's Manual, Bifidobacterium ssp. was defined as an independent genus by taxonomists and named Bifidobacterium and was included in Actinomycetaceae family. Some of the defined 24 species in 9 th Bergey's Manual are B. bifidum,
B. breve, B. infantis, B. thermophilum, B. adolescentis, B. longum,
Glucose oxidase which is an enzyme produced by fungi such as Aspergillus and Penicillium can constitute a potential alternative to increase the survival of probiotic bacteria in fermented milks (Cruz et al., , 2012 Parvez et al., 2006; Granato et al., 2010; Cutting, 2011; Nagpal et al., 2012) . Interest for probiotics has arisen in recent years especially in relation to the addition of Bifidobacterium, Lactobacillus acidophilus, Lactobacillus rhamnosus, Lactobacillus casei, Lactobacillus reuteri to the fermented dairy products such as yoghurt (Guldas & Irkin, 2010) . Microorganisms that are being used to produce probiotic dairy products and to make preparations are shown in Table 2 .
Lactobacillus acidophilus and Bifidobacterium animalis subsp. lactis are the lactic acid bacteria that are most frequently used as probiotics. These bacteria grow slowly in milk because they lack essential proteolytic activity and for this reason they are usually combined with Streptococcus thermophilus (Casarotti et al., 2014) . Probiotic dairy products should have desired sensorial properties besides the probiotic properties. In order to achieve optimal sensorial properties, mixture of different bacteria can be used. Lactobacillus delbrueckii ssp. bulgaricus are widely used in those combinations due to their acid formation and production of aroma substances such as acetaldehyde. One of the optimal combination of those probiotic bacteria is a culture called ABT which has a combination of L. acidophilus, Bifidobacterium lactis and S. thermophilus. ABY cultures have the the same combination with ABT cultures with an addition of L. bulgaricus and these cultures can be used Table 2 . Probiotic Microorganisms used in production of fermented dairy products and preparations . (Giraffa, 2002 (Giraffa, , 2003 Klein, 2003; Ogier & Serror, 2008; Khan et al., 2010) .
These bacteria can be found with high amounts in dairy products and other foods and although having extensive biotechnological properties such as; capability to produce bacteriocin, having probiotic traits and usage in dairy industry, there isn't a consensus on to consider them foodborne pathogens. However recent studies have shown that E. faecalis and some lactic acid bacteria species can cause clinical infections, especially infective endocarditis. E. faecalis can be found not only in human and animal faeces but also on plants and this largely reduces it's usage as a sanitation indicator (Foulquié Moreno et al., 2006; Giraffa, 2003; Kaleli & DurluOzkaya, 2000; Bhardwaj et al., 2008) .
Among Enterococcus genus, Enterococcus faecium and Enterococcus faecalis are stated to have probiotic traits. Enterococcus faecium's usage on diarrhea treatment is considered to be an alternative for antibiotic use. The probiotic effect of Enterococcus faecium on humans arise out of reducing the absorbtion of cholesterol from digestive system (Erginkaya et al., 2007) .
Lactobacillus gasseri
Lactobacillus gasseri is a rod shaped, non spore forming lactic acid bacteria. This bacteria is a prolific autochthonous microorganism that colonizes the GIT, oral cavity, and vagina in humans. Lactobacillus gasseri is classified as a group B acidophilus complex microorganism, and can be differentiated from group A members by the way of genetic determination and the apparent absence of major surface-layer (S-layer) proteins. The niche-related phenotypes involved incolonization of the human mucosa, including the oral cavity, GIT, and vagina are exhibited by LAB such as L. gasseri and may contribute to or potentiate probiotic activity (Selle & Klaenhammer, 2013) . L. gasseri shows to be beneficiary to gastrointestinal system and is stated to have the capability to reduce fecal mutagenic enzyms due to it's probiotic acitivity. It has the ability to adhere to intestines and has a role in bacteriocin formation and macrophage stimulation. In the view of it's probiotic traits, it can be used in the production of fermented diary products and in commercial preparations (Uzuner, 2012) .
B. pseudolongum, B. coryneforme, B. indicum and B. dentim (Scardovi, 1986) .
The use of Bifidobacterium species in fermented and cultured milk and growing knowledge of their taxonomy and ecology resulted in an increase in their popularity in the late 1970s. They grew in popularity considering low acid formation during their shelf life and higher consumption of L(+) lactic acid in comparison with D(-) lactic acid. Among the many probiotic traits that have been attributed to bifidobacteria are a) the induction of immunoglobulin production, b) improvement of food nutritional value by assimilation of substrates not metabolized by the host, c) anti-carcinogenic activity and d) folic acid synthesis (Martinez et al., 2013) . Within various probiotic bacteria, Bifidobacterium lactis has been studied intensively and its beneficial roles for host health has been described. B. lactis is preferred for industrial production because of the oxygen and acid tolerance compared with other bifidobacteria species (Janer et al., 2004; Elizaquível et al., 2011; Akalin et al., 2012) .
Lactobacillus casei
L. casei is in Streptobacteria subgenus and has a diameter smaller than 1.5 µm, has tendency to form chains and does not have flagella, it is rod shaped, nonmotile and homofermentative. By metabolising pentose, it occasionally forms L(+) lactic acid and acetic acid. L. casei shows rapid growth in media containing % 4 gluconate and forms CO 2 . It has an optimum growth temperature of 28-32°C and can grow under 15°C and in some conditions can even show growth at 6-7°C. L. casei can utilise sorbitol and sorbate but shows low fermentation rates with maltose and saccharose. It requires riboflavine, folic acid, Ca pantothenate and niacin for growth. It doesn't form gas and shows strong proteolytic effect after lysis (Kilic, 2008; Ernas & Karagozlu, 2013; Wu et al., 2009 ).
L .casei is a lactic acid bacteria which can be used in foods worldwide. L.casei is being used as culture or in mixtures to improve sensorial properties and in traditional dairy products such as kefir ve Laban Zeer, cheese such as provolone and parmesan, recent products such as yakult, actimel, gefilus and vifit.
Lactobacillus rhamnosus
Due to its probiotic traits, Lactobacillus rhamnosus GG or Lactobacillus GG is the most common microorganism used in dairy products marketed for infant's and children's consumption. Lactobacillus rhamnosus GG, was isolated from human faeces in 1983 and was patented in 1985. Lactobacillus rhamnosus GG is one of the most studied strains and is one of the most common bacteria that is used in probiotic preparations and foods. It has the suffix "GG" because it was discovered in Tufts University by Sherwood Gorbach and Barry Goldin. Lactobacillus rhamnosus GG was first used in the studies at 1990 and was found beneficial to children's health. Due to it's favourable impact on children's health it is widely used with products for infants and children. Some of the main traits of Lactobacillus rhamnosus GG are being indigenous to human intestinal flora, resistance to low Yerlikaya 13 Probiotic dairy drinks
Acidophilus milk
Acidophilus milk is a type of fermented dairy product and L.acidophilus is used as culture. In the fermented Acidophilus milk production, milk is heat processed at 95°C and goes through homogenisation. Later, it is cooled to 37°C and inoculated with 2-5% commercial L.acidophilus pure culture and left for incubation for 12-24 hours. Following incubation, milk is cooled to 5°C and kept under cold conditions. However, in some Acidophilus milk productions, milk goes through the heat process at above 120°C and then cooled and inoculated with 2-5% commercial L.acidophilus pure culture. The following process is described above. The purpose of using high temperatures is to eliminate competition and better L.acidophilus growth. In the production of unfermented Acidophilus milk, commercial L. acidophilus pure culture is inoculated to cold milk (5-7°C) and milk is kept under cold conditions (Kurmann et al., 1992; Ozden, 2008; Shiby & Mishra, 2013) .
Bacteria populate in intestinal system and prevent the activity of harmful gas forming microorganisms. It is beneficial to people with diarrhea and intestinal gas problems (Kilic, 2008) . Akpinar (2008) determined that with the use of several aroma substances, improvement in sensorial properties of acidophilus milk is obtainable and reported that strawberry aroma in particular, arouses interest.
Bifidus milk and Acidophilus-Bifidus milk
Bifidus milk is the first infant product produced with Bifidobacteria and was first produced by Mayer in 1948 at Germany. Today, Bifidobacterium bifidum and Bifidobacterium longum culture is inoculated with a 10% ratio to milk cooled to the fermentation temperature. Ready to use product has a 4.3-4.7 pH value and contains 10-100 million bifidobacteria in 1 gram (Kurmann et al., 1992) . Bifidus milk is easy to digest and is still used for the treatment of gastrointestinal and liver diseases and for constipation (Ozden, 2008) . It is produced in Germany and has an acidic and spicy aroma which differs it in taste from other products.
It is produced by using Bifidobacterium bifidum and Bifidobacterium longum isolated from healthy humans faeces. They form L(+) lactic acid. Milk is standardised and homogenised and kept at 80-120 °C for 5-10 minutes. Then, 10% bifidobacteria culture is inoculated to milk and the milk is left for incubation at 37°C until coagulation. Once it reaches to a pH value of 4.3-4.7, incubation is ended. It is packed and kept in cold conditions. The final product contains 10 8 -10
10 Streptococcus thermophilus S. thermophilus is a gram positive, circular or elliptical bacteria which has a diameter of 0,7 -0,9 micron. Morphology of bacteria depends on the genus, enviroment and growth temperatures. For instance, they have short chains at 45°C, are diplococcus at 30°C but have long chains in cultures that have high acidity. Bacteria in question show symbiotic relationship with L. bulgaricus at yoghurt production. At first S. thermophilus shows activity in the milk fermented to produce yoghurt, and slightly increases the acidity of the media and consumes oxygen. L. bulgaricus starts to grow rapidly in this medium and forms valine which is a necessity for S. thermophilus's growth (Yaygin & Kilic, 1991; Iyer et al., 2010) . Besides yoghurt production, they are present in various starter cultures that are used to produce fermented dairy products and cheese (Iyer et al., 2010) .
Propionibacterium species
In 1906, Freudenreich and Orla-Jensen isolated bacteria from Emmantel cheese and named them Bacterium acidipropionici and Bacillus acidi-propionici. These organisms are defined based on their capability to form propionic acid. The class Propionibacterium was first introduced by Orla-Jensen in 1909. Classical PAB, also known as "dairy-propionibacteria" are usually present in raw milk, butter and are known for their significant role in maturation process of Swiss type cheeses. Because of their presence in natural flora and starter culture, PAB have a signicant role in nonconventional cheese production. Further, by forming propionic acid and acetic acid PAB contributes to the sensorial properties of these products. In milk and other dairy products, Propionibacterium ferudenreichii, Propionibacterium jensenii and Propionibacterium acidipropionici are present prior to the other species of this genus (Cousin et al., 2011) .
Saccharomyces cerevisiae boulardii
Saccharomyces boulardii was discovered by French researcher Boulard in 1923 and is a Gram positive yeast which is a member of Saccharomycetaceae family. It is elliptical or spherical shaped and has a size of 4-8 µm. It forms ascospore and grows in standard yeast mediums with and optimal growth temperature of 37°C and has the capability to assimilate and ferment carbohydrates and can prevent microbial pathogen growth. Saccharomyces boulardii shows no pathogenic properties and was isolated from a tropical fruit (lychee fruit) which grows in Southeast Asia and was used for the treatment of diarrhea. In 1962, lyophilised commercial preparation of S. boulardii was introduced and notably in France, used as a cure for diarrhea ever since. Diverse arguments are ongoing about it's being a subspecies of Saccharomyces cerevisiae (McCullough et al., 1998; Ertor, 2003; Gultekin, 2004; Czerucka et al., 2007) . Lyophilised S. boulardii is being used clinically in Europe, Asia, Africa and South America. Preclinical and experimental studies has shown that Saccharomycess boulardii has anti inflammatory, antimicrobial, enzymatic, metabolic and antitoxic activities (Ertor, 2003; Billoo et al., 2006; Szajewska, 2012) .
besides being easy to digest, refreshing and appetising, it is also suitable for some diseases and has a foamy quality due to it's CO 2 content (Karagozlu & Kavas, 2000; Otles & Cagindi, 2003; Ozden, 2008; Guzel-Seydim et al., 2011; Ahmed et al., 2013) .
Koumiss-Kumiss
Koumiss is defined as a national beverage produced form mare milk. In Kazakh it is known as Qımız(is). Different names of koumiss in other languages are: koumis (French), (German), kumyss, kumys, кумыс (Russsian) (Üstün, 2009; Dictionary. com, 2013) .
Koumiss is produced with traditional methods in houses and small scaled productions while it is produced with industrial methods in sanitariums and large scaled productions. It contains 2% alcohol, 0.5-1.5% lactic acid, 2-4% milk sugar and 2% fat and it tastes like sour ayran. Koumiss is recommended for the treatment of tuberculosis, asthma, pneumonitis, cardiovascular diseases and gynaecological diseases. It is also suitable for weight gain and increasing robustness and energy (Yaygin, 1992; Kinik et al., 2000; Karagozlu & Kavas, 2000; Ozden, 2008; Ustun, 2009; Dictionary.com, 2013) .
Acidophilin
Acidophilin is a product, produced from cow milk with a process involves the use of a high quality starter culture and it tastes rather acidic. The culture primarily contains Lb. acidophilus. In addition to Lb. acidophilus, it contains Lc. lactis ssp. lactis or Lb. delbrueckii ssp. bulgaricus. In some cases, kefir culture may be inoculated to the culture with a 1:1:1: ratio (Kurmann et al., 1992; Tamime & Marshall, 1997) .
Prior to the inoculation at 18-25°C, the homogenised milk is heated up to 90-92°C for at least 3 minutes. Milk is left for incubation until it reaches 0.67-0.72% titrable acidity. It is cooled, packed and kept in cold chain. Acidity of Acidofilin is around 0.67-1.08% and the final product contains 97% L. lactis ssp. lactis, 2% L. acidophilus and 1% yeast. It has a lower antimicrobial acitivity than acidophilus milk (Kurmann et al., 1992; Tamime & Marshall, 1997) .
Miru-Miru
Miru-miru is a dairy product which is produced with a combination of L. casei, L. acidophilus and Bifidobacterium breve and is produced in Japan (Kilic, 2008) .
Conclusion
Fermented dairy products are crucial to the human diet. Today, due to the increasing demand on safe and functional foods, consumption of new and enriched foods has shown growth to higher rates. In our country, along with high consumption rates of ayran, tendency to consume kefir and other probiotic beverages increases with each passing day. It is quite apparent that with the release of new probiotic and fermented dairy beverages to the market, there will be growing demand on these products. Hence, release of new products to the market and further studies about their functional traits are needed.
Mil-Mil
Mil-Mil is a Japan originated fermented dairy product. A mixture of Bifidobacterium bifidum , Bifidobacterium breve and Lb. acidophilus cultures is used in the production. It was developed by Yakult Honsha company in Japan. The product is enriched with smal quantities of glucose and fructose and carrot juice. Hence, it is rich in provitamin A. Mil-Mil can also be consumed as soup (Kurmann et al., 1992) .
Yakult
Yakult is a probiotic dairy product which is produced with L. casei Shirota strain. L. casei Shirota is resistant to gastric and duedonal acid, can populate and form antimicrobial substances in small intestine and has the ability to improve the activity and quantity of macrophages. L. casei Shirota strain was discovered by Japanese researcher Dr. Shirota in 1935. It is used in commercial products by Yakult Honsha company since 1955. It is proven to be advantageous for health and is on the market in 15 different countries including European countries.
Yakult is yet to be on the market in our country. Attention should be paid to yakult and similar products and they should be introduced to the consumers (Kucukcetin & Yaygin, 2000; Gokce & Ustun, 2001 ).
Kefir
Kefir is a naturally carbonated, slightly acidic fermented dairy product which is produced with kefir grains and contains complex and specific mixture of yeast and bacteria in a polysaccharide matrix. In Turkish, kefir is defined as "good food". It is also known as Kephir, Kefyr, Kefer, Kiaphur, Knapon, Kepi and Kipi (Stepaniak & Fetlinski, 2002; Sarkar, 2007a; Ahmed et al., 2013) .
Kefir is a North Caucasia originated fermented dairy product which is considered to be important for human diet in many regions such as Southwest Asia, East and North Europe, North America, Japan, Middle East and Russia. Kefir is recommended for six months old and older infants and due to it's Bifidobacterium bifidum content, Bifidokefir has been found more effective on the treatment of infantile intestinal diseases than regular kefir. Health benefits of kefir have been pointed out by numerous researchers (Stepaniak & Fetlinski, 2002; Sarkar, 2007a, b; Guzel-Seydim et al., 2011; Ahmed et al., 2013) .
Kefir is produced using kefir grains and full or non fat milk and is a fermented dairy product consists of gel like colonies of casein and microorganism (bacteria and yeast) in a simbiotic relationship. There are several ways to produce kefir. Traditional and industrial processes are commonly used and food scientists are trying to develop new methods to obtain similar kefir produced with traditional ways. Consumers prefer kefir produced with kefir grains to kefir produced with starter culture. In comparison with the traditional kefir, cultured kefir is lower in acidity and shows less synaeresis. Kefir can be produced using cow, sheep, goat, soy, rice and coconut milk. Pastorized, raw, semi skimmed, skimmed, non fat or full fat milk can be used in production. In the production of kefir with the use of cow, sheep and goat milk, lactic acid and alcohol fermentations take place simultaneously. It is stated that as a result of this simultaneity,
